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1 This International preliminary examination report has been prepared by this International Preliminary Examining 
Authority and Is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

IS! This report is also accompanied by ANNEXES, i.e. sheets of the description, claims andAx drawings which have 
been amended and are the basis for this report andA>r sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, Inventh/e step and industrial applicability 
Lacl< of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the International application 
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Basis of the report 



1, 




Description, Pages 



1-19 



as originally filed 



Claims, Numbers 



1-29 



filed with telefax on 04.02.2004 



2 With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under 
Rule 55.2 andA^r 55.3). 

3 With regard to any nucleotide andfor amino acid sequence disclosed in the intemational application, the 
International preliminary examination was earned out on the basis of the sequence listing: 

□ contained in the intemational application in written fonm. 

□ filed together with the intemational application in computer readable fomn. 

□ fumished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. 

□ The statement that the infomiatlon recorded in computer readable fonri is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

El the claims, Nos.: 30 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be refenred to under Item 1 and annexed to thi 
report.) 

6. Additional obsen/ations, if necessary: 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 

□ claims Nos. 
because: 

□ the said international application, or the said claims Nos, relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

la the claims, or said claims Nos. 9-14 are so inadequately supported by the description that no meaningful 
opinion could be formed. 

□ no International search report has been established for the said claims Nos. 

2 A meaningful international preliminary examination cannot be earned out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable fomri has not been furnished or does not comply with the Standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. la This Authority found that the requirement of unity of invention is not complied with and chose, according to 

Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 1 3.1 , 1 3.2 and 1 3.3 



□ complied with. 

ISI not compiled with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 



is 
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M all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-8, 15-29 

1-8, 15-29 
1-8, 15-29 



2. Citations and explanations 
see separate sheet 
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Re Item III 

Non-establishment of opinion with r e gard to novelty. Inventive step and IndMStri^l 
applicability 

ArtiPlQ 5 PCT 

According to the Applicant's letter of 4.3.04 the process of claim 9 is "not a comminution 
technique. Instead, high shear mixing prevents the particles of the microgel from growing 
to a mean particle size of 1 or greater". 

In examples 2-4 (p. 14) after reaction of the polyacrylic acid and polyvinyl alcohol in the 
presence of a strong acid the wet solid is dried and comminuted (p. 14, 1. 20-25). 
After size reduction the particles are suspended in water. The D50 of the suspended 
particles in example 4 is 19.60 //m. Since this is the average particle size after size 
reduction the particle size achieved by the conditions during the reaction must have been 
higher than 19.60Aim and hence much higher than 1 /^m. 

In example 5 (p. 15) after reaction of the Bellasol S50™ and polyvinyl alcohol in the 
presence of a strong acid the solid is wet milled (p. 16, 1. 9-12). As can be seen from Table 
2 it needs considerable milling to achieve a D50 of less than 1 /zm. Even after 170 min 
comminution, steps 1-10, the D50 is 5.355 pim. 

It is nowhere explained in the application how to perfomn the reaction between the 
esterifiable scale inhibitor and the polyol under high shear conditions so that a microgel 
having a mean particle diameter of less than 1 jum is formed. 

It is therefore not known how to perfomn the method of claim 9. An objection of 
insufficiency of disclosure is raised against claim 9. 

No opinion on novelty, inventive step or industrial applicability can be given for claim 9 and 
its dependent claims 10-14 for this reason. 

Re Item iV 

Lack of unity of invention 

The present application does not fulfill the requirements of Rule 13.1 PCT. The reasons 
are as follows: 
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Claim 1 is concerned with particles of an esterifiable scale inhibitor cross-linked with a 
polyol via ester cross-links, the particle having a mean diameter of less than 1 jj.m. 

Claim 23 concems a method of scale inhibition in a subterranean formation. 

An aqueous suspension of scale inhibitor particles with a mean diameter less than 1 Atm 

is injected into a formation through an injection well. 

The suspension percolates through the formation towards a production well. The scale 
inhibitor particles are controllably released in the near bore well region of the production 
well. 

Claim 23 does not mention that the scale inhibitor is an esterifiable scale inhibitor cross- 
linked with a polyol via ester cross-links. 

The common concept linking independent claims 1 and 23 is: 

particles of a scale inhibitor with a mean diameter of less than 1 Aim. 

This concept is known from D1 (col. 2, I. 35-44 and col. 3, I. 6-13) see §V for detailed 
discussion. 

There is therefore no novel concept which links cisums 1 and 23. The requirements of unity 
of invention are therefore not met. 

Reasoned statement under Rule 66.2(a)(li) with regard to novelty, Inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: US-B1-6 380 136 
D2: US-A-5 089 150 

Article 33^2) and ^3^ PCT 
Claim 1 and 20 
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D2 discloses a scale Inhibitor which Is cross-linked with a polyalcohol to extend its lifetime 
(col. 2, I. 17-19). The scale inhibitor can be a carboxylated polymer and cross-linking 
occurrs by esterification of the carboxylic acid (col. 2, 1. 19-20, 38-41). 
D2 does not explicitly mention that the scale inhibitor is in the fonm of particles nor does 
It mention a suspension of particles. In example 5 of D2 a solution of the scale inhibitor In 
sea water is used to assess effectiveness. 

Claims 1 and 20 are therefore novel. 

It is, however, known from D1 that a scale inhibitor can be provided in the form of solid 
particles and that these particles can be provided as a suspension in a liquid phase (col. 
2, 1. 35-44). 

The particle size in the suspension may be 100% less than 10 fj.m, preferably 100% less 
than 7 /^m and especially 100% less than 5 pim. Preferably the particle size in the 
suspension is not less than 25 nm and advantageously not less than 200 nm. 
Although the average particle size in the suspension In D1 is usually between 1 and 3 fMm 
D1 provides for particle sizes considerably less than 1 /^m. 

D1 discloses a suspension of inhibitor particles with an average size of 0.4-1 .0 /xm (col. 3, 
I. 6-13). 

It would be obvious to a skilled person that the scale inhibitor of D2 could also be made 
available in these forms. Nothing critical or unexpected has been demonstrated for these 
features. 

Claims 1 and 20 do not fulfill the requirements of Article 33(3) PCT. 
Claim 15 

D2 does not explicitly mention whether the reaction between the cart^oxyl acld-contalning 
polymeric inhibitor and the polyol takes place under low shear conditions. However, stining 
with a magnetic follower which is routinely done during chemical reactions would fall within 
this concept. Also zero shear can be regarded as within this concept. 
Claim 15 does not disclose a comminution step for the solid particles of the scale inhibitor. 

Claim 15 is therefore novel. 



Form PCr/Separate SheeV409 (Sheet 3) (EPO-Aprfl 1997) 



INTERNATIONAL PRELIMINARY International appKcation No. PCT/GB03/02100 
EXAMINATION REPORT - SEPARATE SHEET 



Drying the scale inhibitor to fomn a solid and comminuting to obtain an average particle size 
below 1 pim Is known from D1 (col. 2, 1. 45-53 and col. 3, 1. 6-13). 

Hence the method of claim 15 appears to be a routine combination of known features for 
providing an esterlflable scale inhibitor and for particle fomnation of a given size. 

Claim 15 does not fulfill the requirements of Article 33(3) PCT. 



Claim 23 

D1 concerns scale Inhibition in oil field production (col. 1, 1. 6-7). 

The scale inhibitor is in the form of a non-aqueous suspension of solid particles which can 
have an average particle size below 1 /zm (col. 2, i. 35-44 and col. 3, I. 6-13). The 
suspension is injected into a formation preferably via a production well bore which is then 
shut In for a number of hours to allow it to percolate through the fomnation (col. 10, 1. 19- 
21). 

There is controlled release of the scale inhibitor particles which dissolve at a reduced rate 
in the fluids present In the fonmation and the production fluids (col. 10. 1. 9-1 1 and 19-39). 
In the case where the point of injection is the production well bore at least some of scale 
inhibitor particles will be released in the near well bore region of the production well since 
the suspension of scale inhibitor particles will have percolated through the fonmatlon in the 
near well bore region. 

D1 does not appear to disclose that the suspension has an aqueous medium and that it 
percolates from an injection well towards a near well bore region of the production well 
since the injection point is the bore well. 

Claim 23 is therefore novel. 

However, nothing unexpected or critical has been demonstrated for these differences of 
claim 23 over the prior art. 

Claim 23 does not fulfill the requirements of Article 33(3) PCT. 

Dependent claims 2-8, 16-19. 21, 22, 24-29 do not contain any features which, in 
combination with the features of any claim to which they refer, meet the requirements of 
the PCT in respect of novelty and/or Inventive step, the reasons being as follows: 
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The feature of claims 2 and 3 are seen in D2 (col. 3, 1. 48-52). 

The feature of claim 4 Is seen in D2 (col. 4, 1. 6-13). 

The feature of claim 6 is seen in D2 (col. 2, 1. 24-25). 

The features of claims 7 and 8 are seen in D2 (col. 4, 1. 16-24). 

The features of claim 21 and 22 are seen In D1 (col. 10, 1. 1-5). 

The feature of claim 24 Is seen in D2. 

The feature of claim 29 is seen in D1 (col. 10, 1. 37-39). 

Nothing critical or unexpected has been demonstrated for the features of the remaining 
dependent claims. 

Article 6 PCT 

According to claim 1 the scale inhibitor is esterifiable and is cross-linl<ed with a polyol via 
ester cross links. Since this feature is in claim 1 rt is considered to be an essential feature 
of the alleged invention. This feature is not seen in independent claim 23, hence an 
essential feature is missing. 



Other points 

The units feet, mile, ounce, bbis are not SI units (p. 10, 12, 13, 18 and claims 26, 27). 
The PCT does not recognize "incorporated by reference" (p. 3, 7, 9). 
The description has not been adapted to the present claims. 
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daims: 

1. Particles of an esterifiable scale inhibitor cross-linked with a polyol via ester 
cioss-links wherein the particles have a mean diam^er of less than 1 micron. 

2. Particles as claimed in Claim 1 wherein the esterifiabl© seal© inhibitor is 
carboxyUc acid-containing, organophosphorus-containing or orgHnosuMur-coataiiung. 

5 3. Particles as claimed in Claim 2 wherein the caiboxylicacid^ntaining scale 
inhibitor is selected from the group consisting of homopolymers of an alpha, beta- 
ethylenically imsaturated carboxyKc add or copolymers containing as one of its 
components, an alplia,beta-ethylenically unsaturated carboatylic acid. 

4. Particles as clauned in Claim 2 wherein the organophosphorus-contaimng 

10 esterifiablc scale inhibitor is selected from liic group consisting of otganophosphates, 
organophosphonates and polyphosphonates. 

5. Particles as claimed in Claim 2 wherein the organosulfiir-containing esterifiable 
scale inhibitor is selected from the group consisting of homopolymers of vinylsulfonic 
add, homopolymers of styrene sulfonic acid, copolymers of vinyl sulfDnic acid and 

15 styrene sulfonic acid, copolymers ofvmyl sulfonic acid and AMPS, copolymers of 

styrene sulfonic add and AMPS and copolymers of vinyl sulfonic add, styrene sulfonic 
acid and AMPS. 

6. Partldes as daimed in any one of Claims 2 to 5 wherein the esterifiable scale 
mhibitor is polymeric and has a molecular wei^ in the range 200 to 20,000, preferably 

20 800 to 10,000. 

7. Partidcs as claimed in any one of fiie preceding claims wherem the esterifiable 
scale inhTbitor is crosslinked with a polyol selected ftom ttie group consisting of 
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ethylene glycol, glycerol and their lugterhomologs; dihydroxy-teTminatedpoly^ylene . 
oxides dr polypropylaie oxides', polyvinyl alcohols and oo-polymCTS of vinyl alcohol. 

8. Particles as claimed in Claim 7 wherein the polyol has a molecular weifijit in the 
xange 500 to 130,000, mote preferably in the range 5,000 to 50,000. 

9. A process for preparing a microgel of an estenfiable scale inhibitor cross-linked 
mfh. a polyol via estrar cross-links comprising: 

heating, in a reacts vessel, a concenttale comprising water, an estenfiable scale 
inhibitor, a polyol and a strong acid catalyst imdei conditions of high shear thereby 
cioss-linking said scale inhibitor and fbnning a miCTOgel having a mean particle 
diamelBr of less tiian 1 miooxL 

10. • A process as claimed in Claun.9 wherein the shear rate in dae reactor vessel is at 
.least 1 ms'', jMsefistably, at least 5 ms'^ 

11. Aprocess as claimed in Claims 9 or 10 wherein the particles of the microgel 
have amean diameterintheiange 100-750nm,preferably200-500 nm. 

12. A process as claimed in any one of claims 9 to 1 1 wherein- the concentrate, 
additionally comprises a sur&ctant. 

13. A process as claimed in any one of Claims 9 to 12 which further comprises 
coaling Ihe particles of the microgel with a polymer or wax which dissipates in water or 
• oil above a threshold tcn^)e^atu^e. 

14. A process as claimed in any one of Claims 9 to 13 wherein the microgel is dried 
to form a dispersible powder comprismg micropaitiol^ of flie estenfiable scale ihhitiitor 
crosslinked with the polyol. 

15. A process for preparing particles of an esterifiable scale inhibitor cross-linked 
. wrdi a polyol via ester cross-links comprising the stqps ofi 

a) heating, in a reactor vessel, a concentrate comprising water, an esterifiable scale 
inhibitor, a polyol, and a strong acid catalyst under low shear cotiditioiis fliereby 
.fonning a macrogel of tiie esterifiable scale inhibitor cross-linked with Ihe 
polyol; 

b) drying the macrogel to form a solid; and 

c) oonunimiting the solid to give particles of esterifiable scale inhibitor cross- 
linked witii polyol having a mean particle diameter of less than 1 micron, 

16. Aprocess as claimed in Claim 15 wherein the shear rate in the reactor vessel is 
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less liian 0.1 ms-Vpieferably less than 0.005 ms-\ 

17. Aprocess as daimedin Claims 15 or 16 wlierein the dried solid contains less 
titan 0.1 % by wei^t of water, more preferably less tban 0.05 % by weight of water. 

18. Aprocess as claimed in any one of Claims 15 to 17 wherein the comminuted 
particles have a mean diameter in the range 100-750 am. more preferably 200-500 nm. 

19. A process as claimed in any one of Claims 15 to 18 wherein the solid is 
commimited in the presence of apolymer which coats the exposed suifeces of the 

comminuted particle. 

20. A suspension comprising particles of an esterifiable scale inhibitor cross-linked 
with a polyol as defined in any one of Claims 1 to 8 dispersed in a liquid mediimi- 
21.. A suspension as claimed in Claim 20 wherdn Ae liquid medium is an oil, an 
organic solv^it or water. 

22. A.«!UspensionasclMmsinClainis20or21whereintheainountofparticles 
disposed in Hie Hquid medium is the range of ftom 20 to 50% by weigjit. 
IS 23. A mediodofinhfljiting scale ferrnation in a subtensmean formation cornprisi^^ 

(a) injecting a suspension comiaising particles of a controlled release scale inhibitor 
suspended in an aqueous medimnintoa&rmation toucan injection well wherein the 

particles have a mean diairietw of less lhan 1 micron; 

(b) allowing fte suspension to percolate throuiJi the subtffirrancan formation towards a 
20 production well; and 

(c) controUably releasing the scale inhibitor ftom the particles in flie near wen bore 
ire^on of the production well. 

24. A method as claimed in Claim 23 wherein the particles comprise an esterifiable 
scale inhibitor crosslinked with a polyol through ester cross-links as" defined in any one 

25 of Claims 1 to 8. 

25. A method as claimed in Claim 24 wherein the particles start to release the scale 
inhibitor through hydrolysis of the ester cross-links at a temperature of 50 to ISO^C. 

26. A metiiod as claimed in any one of Qaims 23 to 25 wherein the suspension 
propagates through ti»e formation at a rat© of 15 to 100 feet per day. 

30 27. A me&od as claimed in any one of Claims 23 to 26 wherein the injection well is 
0.25 to 1 mile ftom Hie production well. 

28, A method as claimed in any one of Claims 24 to 27 wherein the esterifiable 



22 



BEST AVAILABLE COPY 



Eapf ansszeit 4.M§rz 15:0^ 



scale inhibitor cross-linked with a polyol is continuously dosed into the injectioibWatex 
in an amount in the range 0.01 to 2 wdght percent, preferably 0.01 to 0.1 weight 
petceut. 

29. A method as claimed in any on© of Claims 23 to 28 wherein the amount of scale 
5 inhibitor released into the productiOD water is prefenably in the iMige 1 to 200 ppm. 
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